Sixteen endemic plant taxa were selected from Kosovo, according to the IUCN standards and for each taxon the risk assessment and threat category has been assigned. The taxa were compared with their previous status from fifteen years ago. From sixteen plant taxa, which were included in this work, four are Balkan endemics, whereas, eight of them are local endemics and four of the taxa are stenoendemics. Six of the taxa are grown exclusively on serpentine soils, five of them on limestone substrate, four of them in carbonate substrate, yet only one in silicate substrate. The work has been done based on the standard working methodologies of the IUCN (Guidelines for Using the IUCN Red List Categories and Criteria -Version 8.1). The most threatened plant taxa is Solenanthus krasniqii -which after its observance has only 20 mature individuals. As a result of the wild collection of the medicinal and aromatic plants, from the local population, Sideritis scardica is about to be completely go extinct. The aim of this study was to assess the state of endemics in the threats possessed to them during the previous times, present and predicting the trends for the upcoming years.
Introduction
The Balkan Peninsula, whom Kosovo belongs to, is known for its high diversity in plant species, and is already known as one of the 34 global Biodiversity Hotspots (Mitter meier et al. 2004 ). According to Turrill (1929) approximately 6750 plant species are native to the region. The presence of endemism is considerably high with 27%, while with the new discoveries in the plant species, this number is increasing. Additionally, according to Stevanović (2005) and Stevanović et al. (2007) , there are somewhere between 2600-2700 Balkan endemics (species and subspecies), out of whom, 300 taxa belong to the obligate endemic sperpentinophytes (Stevanović et al. 2003) and 170 Balkan endemic geophytes to the class Monocotyledones ). The life spectrum of the endemics in Central Serbia and Kosovo dominates from the perennial hemicryptophytes and chamaephytes and has a lower proportion of annuals and geophytes, which are closer to the high-mountain spectra (Tomović et al. 2014) . The Republic of Kosovo has an area of 10.908 km 2 and is located in the Western part of Balkans, in SE Europe. In Kosovo, the number of the vascular plants is estimated to be somewhere between 2800 to 3000. From the studied taxa in this study, we have estimated that four taxa are stenoendemics (a taxon is termed Stenoendemic if it is restricted to a narrow range completely within the borders of a given country or region, e.g. within the Kosovar border), eight are local endemics (a taxon is termed Local endemic if it is restricted to a narrow area of distribution that encompasis the region between two countries, e.g. Kosovo and Albania) and four taxa are Balkan endemics (a taxon is termed Balkan endemic if it is a native or restricted plant taxon to the Balkan Peninsula). Furthermore, when concerning the endemic plants, in general, different authors, in Kosovo, mention different endemic numbers; for example has mentioned 12 endemic plant species, while Stevanović (1996) has mentioned 15 local endemics (namely from the "Sharri" Mountains and Albanian Alps of Kosovo). Besides the endemic plant species found in alpine and subalpine belts, there are also many Balkan and local endemics to be found, in Kosovo. In the serpentines of the Mirusha region, in central Kosovo, there have been 18 endemic plant species recorded . In Gurana serpentines (south-eastern Kosovo), where the plant community with Stipeto-Convolvuletum compacti, 21% of the present species are considered as Balkan endemics (Millaku et al. 2011) . In Kosovo's serpentines, from Tulipa genus, two species are considered as stenoendemic ones: Tulipa kosovarica (Shuka et al. 2012) and Tulipa serbica (Tatić & Krivošej 1997) , and one local endemic species is considered as a Tulipa scardica (Bornmüller 1923 / Syn.: Tulipa gesneriana L.) . Additionally, just recently in Pashtriku Mt. (Southern Kosovo) in the calcareous substrate, a new stenoendemic species, from the genus Tulipa has been discovered, which was named as Tulipa luanica Millaku & Elezaj (Millaku & Elezaj 2015) .
The term 'endemic' has a slightly different definition, depending on the author, e.g. according to Brown & Lomolino (1998) when the term 'endemic' is mentioned, it means that it simply does not occurs anywhere else, while in the same year Peterson & Watson (1998) stated that we should use 'endemic' only when referring to a taxon that is restricted to a stated geographical region (either in natural or political borders). Since narrowly endemic species are threatened frequently (Lafan & Crisp 2003) and since areas rich in endemism are more likely to be considered as rich species (Cowling et al. 2003 ) the endemics constitute the foremost group of conservations.
Moreover, the population of the plant species are continuously being declined and despite of some increasing efforts made on this issue, in global levels, the rate of biodiversity loss does not appear to be slowing down (Butchart et al. 2010) , while the rate of extinction, at the moment, is considered to be high. If all of the species are currently deemed to be "threatened", they would become extinct in the next century, than the future extinction rates will be 10 times bigger than the recent rates (Pimmet et al. 1995) .
Furthermore, in order of achieving an establishment on the National Red List plant taxa, an evaluation of the Kosovo flora needs to be initiated (Millaku et al. 2013) . From the work done, the publication of the Red Book of the Vascular Flora of the Republic of Kosovo, has been achieved where 237 plant taxa are listed, out of whom 61 proved to be Critically Endangered (CR), according to the IUCN rules and criteria's (Millaku et al. 2013 ).
Methods
The conservation status of sixteen plant taxa (species and subspecies), out of whom eight are local endemics, four are stenoendemics and the other four are Balkan endemics, in the Republic of Kosovo (Table 1, Figure 1 ) the IUCN criteria and guidelines has been assessed (IUCN 2001 (IUCN , 2011 . All of the included species are those already listed by Millaku et al. (2013) and Stevanović (1999) . The IUCN criterions, regarding the threat levels, were continuously employed. Three main types of information were available for assessment: distribution, population size, and threats. For all of the assessed plant species, GPS coordinates were recorded, where it was possible that all mature individuals were counted, the main threats have been posed to the plant species, alongside with the Area of Occupancy (AOO), habitat type, accompanying species, geological-pedological composition, altitude, inclination, aspect, as well as, habitat degradation scale ( Table 2 ). The Extent of Occurrence (EOO) has been measured by using the UTM system. The map pinpointing has been realized based on the coordinates taken from the localities of the distributed species. The scientific plant names have been processed, according to The Plant List (working list of all plant species), Euro+Med PlantBase (2006) and Flora Europea (Tutin et al. 1964 (Tutin et al. -1993 
Study area
The land composition in Kosovo is mainly made out of mountainous regions that were analyzed thorought, always considering the vegetation form and known endemic patterns. Kosovo's landscape has experienced a considerable change during this time; particularly during the last decades because of the traditional economy, agriculture, deforestation, and human settlement expansion, which has given space to permanent threat, tension and shrinkage on natural habitats.
Distribution data
All of the data, including the taxon distribution, situation of populations and subpopulations, habitat types, and other relevant data have been obtained in the field surveys, and were updated by the bibliographical references, such as: Blečić et al. (1969) , Blečić & Krasniqi (1971) , Krasniqi (1972 Krasniqi ( , 1987 , Rexhepi (1979 Rexhepi ( , 1984 Rexhepi ( , 1994 Rexhepi ( , 1997 Rexhepi ( , 2000 , Mayer & Greuter (1985) , Niketić (1994) , Stevanović (1999 ), Millaku (1999 , 2001 ), Rexhepi & Krasniqi (2004 ), Millaku et al. (2008 , Petrova & Vladimirov (2010) , Krasniqi et al. (2012) , etc.
The field surveys have been conducted during 2011-2015, starting from the early spring until late summer, in order of investigating the local species, which have been reported in the historical floristic bibliography in the area. Checking the data presence species, completing the distribution information, counting mature individuals (where it was possible), detecting typical habitats of different taxa, and identifying threats and pressures have been the most important issues that we have focused on, during the field study. The geographical coordinates of each of the individual taxa have been recorded, by using a global positioning system, to an accuracy of ±10 m. The distributed information was used to compute the Extent of Occurrence and Area of Occupancy for each species, according to the IUCN guidelines in applying the B criterion (IUCN 2011). The Extent of Occurrence was obtained by delimiting a polygon that encompassed all of the known localities of a taxon. Overlaying a 4 km 2 Universal Transverse Mercator (UTM) grid on the maps and summing the area in which each of the species have been located, by calculating the Area of Occupancy. Because of the narrow distributions of species and the details on spatial information, which are available in the Area of Occupancy, by using a grid of 1 km 2 has been calculated. A 1 km 2 grid can be used for assessment when high precision data are available (IUCN 2011). The Extent of Occurrence was often lower than the Area of Occupancy for narrow distributed species. In such cases, the Extent of Occurrence will be equal to the Area of Occupancy (IUCN 2011).
Population size
The estimation of the population size for applying the C and D criteria has been done by sampling or counting all of the mature individuals. The individuals have been counted where the population has a well confined and comprised individual. The population with unattainable counting has been sampled in all cases. This was conducted in the height of time vegetation, in each of the habitat types. The habitats, which have been identified during the field study, have been based on the existing literature source (European Commission 2013). For the estimation of the number of individuals, the following formula has been used:
Where: Ns is the individual species number, μi is the individual mean number in habitat i, Si is the total area of the habitat i; and μi/ 25 is the density per m 2 (Guidi 2010) .
Locations
According to the IUCN criteria (IUCN 2012), the location number and distribution of the population, have F. Millaku, E. Krasniqi, N. Berisha & F. Rexhepi Conservation assessment of the endemic plants from Kosovo been defined. The IUCN (2011) guidelines define location as 'a geographically or ecologically distinct area in which a single event can rapidly affect all individuals of the taxon', which has been followed throughout the field study.
Risk value
The synthetic risk-value index for each of the taxon has been defined, while considering the increase in the risk of extinction and assigning numerical values to the IUCN categories, as follows: Near Threatened (1), Vulnerable (2), Endangered (3) and Critically Endangered (4). The total risk value is the sum of all of the risk values of the taxa, which have been studied.
Results
The distribution map for studied the taxa, based on the UTM 10 km 2 grid are presented in Figure 1 -alongside with pictures of species (Figures 4 to 18) . From sixteen of the evaluated taxa, one has been categorized as Vulnerable, three as Endangered, and twelve as Critically Endangered ones. We have identified two main group of threats for these endemic plant taxa, the one being human induced activities (Code 1, IUCN 2012) and the other being the limited area of distribution (Code 9, IUCN 2012). The internal factors (9.1 and 9.5 -coding for Limited dispersal and Low densities) are threats to the sixteen evaluated taxa. The group of threats belonging to the human disturbance (code 10), Fire (10.5) affects and continuously posses threats to 10 out of 16 evaluated taxa. While the group of threats belongs to Human induced habitat loss and degradation (code 1), cultural/scientific/leisure activities pose a threat to 8 out of 16 evaluated taxa, livestock (code 1.1.4) pose a threat to 6 out of 16 evaluated taxa. Whereas from the Natural disasters group (code 7), avalanches and landslides pose a threat to 3 of the taxa (Crepis macedonica Kitanov, Sideritis scardica Griseb. and Solenanthus krasniqii Wraber), and lastly, from the human induced habitat group loss, the Mining (1.3.1) pose a minor threat, by affecting Aristolochia merxmuelleri Greuter & E. Mayer and Tulipa gesneriana L. subsp. scardica Bornm. (Table 2 ). It has been concluded that during a fifteen years period (1999) (2000) (2001) (2002) (2003) (2004) (2005) (2006) (2007) (2008) (2009) (2010) (2011) (2012) (2013) (2014) (2015) , the number of mature individuals of Sideritis scardica population (Figure 2) , which is found in the eastern side of Luboten is being continuously reduced as a result that is being collected as a medicinal herb from the local people. The number of the mature individuals of Crepis macedonica has been reduced, as a result of the ski-lift being built on the habitat species and the collection of botanists, by including tourists. Six of the taxa are grown in the oak zone -alliance Quercion frainetto, nine of the taxa are to be found in subalpine and alpine belts, while interestingly Stachys serbica Pancic grow from the mountainous up to the subalpine zone. Additionally, six of the taxa are typical serpentinophyte ones (Aristolochia merxmuelleri, Cerastium neoscardicum Niketić, Gentiana pneumonanthe L. subsp. (Figure 3 -with eight taxa), followed by Geophytes (five taxa), Chamaephytes (two taxa) and Therophytes (one taxon). From 1999 until 2015, the number of mature individuals has been reduced considerably within the population, as a result of fire, up to the following taxa: Cerastium neoscardicum, Gentiana pneumonanthe subsp. nopcsae, Linum elegans, Crepis bertiscea, Solenanthus krasniqii and Tulipa gesneriana subsp. scardica. 
discussion
From the sixteen evaluated endemic taxa, twelve are critically endangered, three are endangered, and one is vulnerable. As a result of the changed habitat management, many plant species are vulnerable to threats (Wilcove et al. 1998) . Twelve plant taxa are categorized as critically endangered; the main threats to these taxa are limited distribution, low number of mature individuals, and low densities. What is important to be noted here is the categorization of the species Stachys serbica as critically endangered ones (CR), while the same species, according to Stevanović (1999) -indicating the population of the species, in Kosovo, where the species are only to be found, have gone completely extinct. The species have been found in subalpine zone, in Pashtrik (south-western Kosovo), but the number of individual mature species was too low. According to Stevanović (1999) , taxa Gentiana pneumonanthe subsp. nopscae and Senecio scopolii are categorized as critically endangered ones for Serbia (in their publication, which included Kosovo), while enough information has been gathered regarding these two endemic plant species, indicating that they each have two present populations (in western Kosovo), and basing it on the B1 and B2 criterions of the IUCN, the species can only be Endangered and not Critically endangered, therefore the EN category applies to both of them (Millaku et al. 2013) . Additionally, according to the EOO and AOO (respectively B1 and B2 IUCN criterions), the Linum elegans, a species that grows exclusively in the serpentine soils, have been categorized as Vulnerable, particularly because the species have three stable populations and one of them (Bokat e Morines, western Kosovo) has a wide distribution area and a large number of mature individuals. The same threat category has been given to the species in Bulgaria (Petrova & Vladimirov 2009 ), while Stevanović (1999 categorizes L. elegans as critically endangered species (CR).
Since the establishment of the 'Sharri' National Park (in 1986 and its extension in 2012) and 'Bjeshkët e Nemuna' (the Albanian Alps of Kosovo) National Park (in 2012), several actions have been taken to counteract the loss of biodiversity, mainly by stopping illegal wood logging and cutting, educating young people about the importance of nature conservation and biodiversity, whereas, too little about the habitat conservation. Anyhow, as most of the threats are anthropogenic, in order of achieving more sustainable solutions, a systematic and interdisciplinary approach on biodiversity conservation has been required (Delanoë et al. 1996 , Tisdell 2014 . For all of the sixteen taxa that have been studied and analysed, and in particular for the twelve of them that are critically endangered (CR), ex situ and in situ conservation programmes need to be combined appropriately and also the reintroduction of the projects is highly recommended (Ardestani et al. 2015 , Volis 2016 .
When the given limited resources of species conservation efforts and biodiversity conservation policies and campaigns, we recommend an integrated approach towards the conservation of the endemic and endangered flora of Kosovo, by combining all of the IUCN criteria with other non-IUCN criteria (Gauthier et al. 2010 , Bacchetta et al. 2012 , and therefore setting a list of priorities and action steps. The current study may be seen as one of the first attempts in assessing the needed priorities among the species for the inclusion of ex situ and in situ conservation programmes (Gauthier et al. 2010) in the Republic of Kosovo. From the local endemics, the most endangered ones are the following taxa: Crepis macedonica, Fritillaria macedonica, Sideritis scardica and Stachys serbica, while from the stenoendemic species, taxon Solenanthus krasniqii has only 12-15 mature individuals. According to Stevanović (1999) species Solenanthus krasniqii had 20 mature individuals, as a result of human induced fires, while sixteen years later, the number of species counts only as 12 mature individuals (Millaku et al. 2013) , so its population has been reduced by 35% in less than 15 years (Figure 2) . The risk value has remained the same, as proposed by Stevanović (1999) for twelve taxa, while for four taxa it has been changed (Gentiana pneumonanthe subsp. nopcsae from 4 to 3, Linum elegans from 4 to 2, Senecio scopolii from 4 to 3 and Silene retzorffiana from 4 to 3).
Conclusions
The area of nature conservation in the Republic of Kosovo is regulated by the Law on Environmental Protection (LAW No. 03/L-025), other legal acts, and by laws that directly or indirectly relate to nature and natural resources. So far, 76 natural assets have been legally protected: 2 National Parks, 11 Nature Reserves, 2 Regional Parks, and 59 Natural Monuments -which encompass 12% of the (Bilz et al. 2011) . Starting from steno endemic taxa that fall to Critically Endangered threat categories, the Solenanthus krasniqii is the most endangered one with <20 mature individuals, and species Achillea alexandri-regis <1000 mature individuals. Starting from the local endemic taxa, the most endangered one is Fritillaria macedonica with <80 mature individuals, Crepis bertiscea <250 and Tulipa gesneriana subsp. scardica <250 mature individuals. Starting from mining and related activities of habitat degradation (human induced), the taxa Tulipa gesneriana subsp. scardica and Aristolochia merxmuelleri are the most affected ones. The areas with many endemic taxa that are not currently sufficiently protected, should have a high priority on conservation (e.g. Pashtriku Mt., Mokna, serpentines terrains of Gurana, Morina, Deva and Ibar valley in the Northern Kosovo). From the taxa that have been studied, nine are to be found in Alpine and sub-Alpine belt, belonging to the two National Parks ('Sharri' National Park and 'Bjeshkët e Nemuna' National Park), while seven taxa are to be found in the hilly areas that are out of the protected zones. Six of the taxa are typically serpentinophyte ones, nine are to be found in calcareous substrate and only Fritillaria macedonica is found in silicate substrate. 
